Novel PRMT5-mediated arginine methylations of HSP90A are essential for maintenance of HSP90A function in NDRG2low ATL and various cancer cells.
N-myc downstream-regulated gene 2 (NDRG2) as a tumor suppressor is frequently downregulated in human T-lymphotropic retrovirus (HTLV-1)-infected adult T-cell leukemia (ATL) and variety of cancers, and negatively regulates PI3K signaling pathways through dephosphorylation of PTEN with protein phosphatase 2A (PP2A). We recently identified that protein arginine methyltransferase 5 (PRMT5) is one of novel NDRG2 binding proteins and the knockdown of PRMT5 induces cell apoptosis with degradation of several signaling molecules. To investigate how the apoptosis is induced by the knockdown PRMT5 expression, heat shock protein 90 alpha (HSP90A) was identified as a binding protein for NDRG2 or PRMT5 by immunoprecipitation-mass analysis. NDRG2/PP2A complex inhibited arginine methyltransferase activity of PRMT5 through dephosphorylation at Serine 335 (S335); however, in NDRG2low ATL-related cells, highly phosphorylated PRMT5 at S335 was mainly localized in cytoplasm with binding to HSP90A, resulting in enhancing arginine-methylation at the middle domain (R345 and R386). Since knockdown of PRMT5 expression or forced expression of HSP90A with alanine replacement of R345 or R386 induced apoptosis with the degradation of client proteins in NDRG2low ATL-related and other cancer cells, we here identified that the novel arginine methylations of HSP90A are essential for maintenance of its function in NDRG2low ATL and other cancer cells.